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Background: Parents influence their children’s obesity risk through feeding behaviours and modeling of
weight-related behaviours. Little is known about how the general home environment, including parental stress,
may influence children’s weight. The objective of this study was to explore the association between parenting stress
and child body mass index (BMI) as well as obesity risk factors, physical activity and television (TV) viewing.
Methods: We used cross-sectional data from 110 parent–child dyads participating in a community-based parenting
intervention. Child heights and weights were measured by trained research assistants. Parents (93% mothers)
reported level of parenting stress via the Parenting Stress Index- Short Form (PSI-3-SF) as well as children’s activity
behaviours and TV viewing. This was an ethnically diverse (55% Hispanic/Latino, 22% Black), low-income
(64% earning < $45,000/year) sample.
Results: Level of parenting stress was not associated with children’s risk of being overweight/obese. Children with
highly stressed parents were less likely to meet physical activity guidelines on weekdays than children with
normally stressed parents (OR = 0.33, 95% CI, 0.12-0.95). Parents experiencing high stress were less likely to set limits
on the amount of TV their children watched (OR = 0.32, 95% CI, 0.11, 0.93).
Conclusion: Results suggest stress specific to parenting may not be associated with increased obesity risk among
children. However, future interventions may need to address stress as a possible underlying factor associated with
unhealthful behaviours among preschoolers.
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Approximately 21% of American preschoolers aged 2–5
years are overweight or obese, bringing childhood obes-
ity to the forefront of public health concern [1]. Among
preschoolers, intrapersonal factors such as diet and
physical activity habits, along with certain parental char-
acteristics and behaviours (e.g. parental obesity, parent
feeding behaviours, parenting style), are known to in-
crease obesity risk [2,3]. Less is known about how the
general family environment, such as level of stress in the
home, influences children’s obesity risk.* Correspondence: kwalton@uoguelph.ca
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unless otherwise stated.Stress is associated with the release of the steroid cortisol
[4,5]. Emerging evidence shows that enhanced levels of
stress, associated with chronically high levels of cortisol,
can lead to neuro-endocrine responses that alter metabol-
ism, appetite and activity levels and, consequently, obesity
risk in both adults and children [4-6]. Stress specific to par-
enting has been defined by a complex construct involving
behavioural, cognitive and affective components relating to
a person’s appraisal of his or her role as a parent [7-9].
Research suggests that high parenting stress may lead to
increased obesity risk among children in two ways, 1) trig-
gering the child’s own physiological response to stress and
2) parent stress may lead to compromised parenting which
promotes unhealthful behaviours. Stress may culminate in
a lack of time spent with the child, which may cause higher
physiological stress levels among children, resulting inLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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responses [10]. Parenting stress may also influence chil-
dren’s weight-related behaviours; parents experiencing
higher levels of stress may feel they lack the time or
energy to be physically active with their children or to
model such active behaviours [11]. These stressed par-
ents may also cope by keeping their children occupied
watching television [3].
To date, few studies have examined the association be-
tween stress in the home environment and child weight;
with the majority of studies focused on general family
stressors versus stress specific to parenting [10,12-14]. In
their cross-sectional study of 3–17 year olds, Parks et al.
[14] found that the number of general family stressors
present (financial strain, mental and physical health and
family structure) was associated with increased odds of
child overweight and obesity in the total sample (OR =
1.26, 95% CI, 1.18-1.35). However, this association did
not hold for the parents of preschoolers when stratified
by age (OR = 1.05, 95% CI, 0.84-1.31) [14]. Similarly,
Garasky et al. [12] found an association between finan-
cial strain and obesity risk among older children (aged
12–17 years), but not among younger children (aged 5–
11 years) [12]. A single study has examined the influence
of parenting stress specifically on children’s obesity risk;
Koch et al. [13] examined the association between 4 do-
mains of stress (serious life events, parenting stress, lack
of social support and parent worries) and child weight
among a predominantly white sample of families and
found that the children of parents who reported at least
2 of their 4 domains of stress had an increased odds of
obesity both cross-sectionally at age 2 (OR = 2.55, 95%
CI, 1.46, 4.46) and longitudinally at age 5 (OR = 3.32,
95% CI, 1.39, 7.90). When exploring the relationship be-
tween individual stressors and child obesity risk, however,
Koch et al. [13] only found a significant relationship
between the serious life events domain and childhood
obesity; the parenting stress domain was not significantly
associated with child weight. Compared to many general
family stressors, (ex. financial strain or health status)
which are not easily changed, stress specific to parenting
is mutable; studies have demonstrated an increase in posi-
tive parenting behaviours and improved child outcomes in
response to reductions in parenting stress [15]. Thus, an
understanding of the association between stress specific to
parenting and child weight status is needed to inform
future obesity prevention efforts and interventions.
While Parks et al. [14] reported that young children of
parents who self-reported high general stress levels ate
more fast food than the children of parents who did not
report high levels of stress, little is known about how
stress may affect other weight-related behaviours, such
as physical activity and TV viewing. Lampard and col-
leagues [16] examined family level factors associatedwith limiting screen time among a low-income sample
of parents of young children and found that parents with
lower parenting stress were more likely to limit their
child’s screen time, suggesting that parenting stress may
impact a parent’s ability to provide his/her child with a
home environment that encourages healthy behaviours.
The current study builds on this small body of litera-
ture by examining how parenting stress is associated
with childhood obesity and related behaviours among an
ethnically diverse sample of preschool aged children.
Our primary objective was to examine the association
between parenting stress and child body mass index
(BMI). We hypothesized that parental stress would be
associated with children’s measured BMI level. Our sec-
ond objective was to assess how unhealthful behaviours
known to be associated with increased obesity in chil-
dren, e.g., physical activity and television viewing [17,18],
might be affected by parenting stress level. We hypothe-
sized that parenting stress level would be directly associ-
ated with children’s TV viewing, and inversely associated
with parental efforts to limit child TV time and child
physical activity.
Methods
Study design and participants
We conducted secondary data analyses using baseline
data from the Parents and Tots Together (PTT) study, a
randomized controlled trial of a community-based par-
enting intervention. The current study provides a cross-
sectional analysis of the association between parenting
stress and child weight and weight-related behaviours in
110 parent–child dyads.
Participants were parents with preschool children
between the ages of 2–5 years. Exclusion criteria for the
PTT study included: 1) inability to respond to surveys in
either English or Spanish; 2) plans to move from the
Boston area during the study period; 3) parents who were
younger than 18 years of age; and 4) children or parents
with severe health conditions such as cardiac concerns or
severe asthma that would inhibit them from participating
in study activities. PTT is a primary prevention interven-
tion; therefore, children were eligible regardless of their
weight status. Written informed consent was obtained
from all parent participants on behalf of themselves and
their preschoolers. Ethical approval for the current study
was obtained through the University of Guelph Ethics Re-




Parenting stress was measured using the 12-item parent
distress subscale of the Parenting Stress Index Short
Form 3rd Edition (PSI-3-SF) [7,15,19,20]. The distress
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parent, arising from life restrictions due to demands of
child rearing [7]. We found the 12-items of the parent
distress subscale to have good internal consistency (α =
0.906). Responses to each of the 12 items of the Parental
Distress domain were summed and averaged to create
an overall score of parenting stress. Total scores were
then compared to the stress categories described in the
PSI-3-SF manual to determine the level of stress parents
were experiencing [7]. Based on their correspondence
with the reference categories, parent stress scores were
collapsed into two categories: normal stress vs. high
stress. Those who scored above the 85th percentile on
the Parent Distress Subscale of the PSI-SF were consid-
ered to be experiencing high parenting stress.
Outcome measures
Our primary outcome measure was BMI level. Trained re-
search assistants measured children’s heights and weights
at baseline. Based on the WHO growth charts, we calcu-
lated BMI z-scores to assess child weight across gender
groups and the preschool age span. For the purpose of
data analysis, we collapsed the BMI z-scores into two cat-
egories to characterize child weight: normal weight (BMI
z-score ≤ +1) vs. overweight/obese (BMI z-score > +1) [21].
As secondary outcomes, we assessed child physical
activity habits, child TV viewing and parental limits on
child TV viewing. Child physical activity behaviours were
measured based on parent-report of the amount of
active play the child participated in on weekdays and
weekend days: “On an average weekday [weekend day],
how much time per day is your child involved in active
play (such as running, jumping, climbing)” [22]. Answers
were based on a 6-point Likert scale ranging from 0 mi-
nutes to 2 hours or more per day. Based on the National
Association for Sport and Physical Education (NASPE) rec-
ommendation that preschoolers spend at least 60 minutes
in moderate to vigorous active play per day, responses were
collapsed into two categories: >1 hr/day vs. ≤1 hr/day [23].
We analyzed weekday and weekend day physical activity
separately.
Child television viewing habits were measured by
parent-report of a child’s habits on a typical weekday and
weekend using the question “On an average weekday
[weekend day] how much time per day does your child
spend watching TV incl. DVDs or videos?” [24]. Based on
the American Academy of Pediatrics (AAP) recommenda-
tions that preschool children spend no more than 2 hours
per day watching TV and other media, viewing time was
collapsed into two categories: >2 hours/day vs. ≤ 2 hours/
day [25]. We analysed TV viewing time separately for
weekdays and weekend days. The AAP also suggests
that parents ‘limit’ the amount of television their pre-
schoolers’ watch [25]. Parents’ use of limits on TV timewas measured based on the following question “I limit the
amount of time my child watches TV or videos” [22]. Re-
sponses were provided on a 4-point Likert scale (Response
Answers: strongly agree, agree, disagree, and strongly
disagree). For ease of interpretation, responses were col-
lapsed into two categories: Agree or Disagree. We used the
NASPE and AAP recommendations as both considered
obesity prevention when developing their cut-offs [23,25].
Statistical analysis
All statistical analyses were conducted using SPSS version
20 for Windows (PASW, IBM, New York, USA). Data on
participant demographics were analyzed by calculating
means (SD) and frequencies. We used logistic regression
models to examine associations between parenting stress,
child weight status and weight-related behaviour out-
comes. We considered odds ratios to be significant if the
95% confidence interval did not contain one [26]. Parental
marital status and education attainment [27] were in-
cluded in all models due to their known association with
both increased stress and obesity risk [28,29]. Both were
categorized as binary variables: married/living with a
partner vs. single/divorced/separated and graduated high
school or less vs. some college/technical school or degree.
As the preschool age group is a dynamic time of develop-
ment, we also stratified our analyses by age using two
groups, 2 and 3 year olds and 4 and 5 year olds to help us
understand any differences in the health behaviours of
interest by age (data not shown). When stratifying by age
we did not find any substantive differences in our results
and thus we will only be presenting data analysing our
preschooler population as a whole.
Results
Table 1 shows the baseline characteristics of the parents
and children in our study sample. Of the 110 parents
who completed the questionnaire, 101 (92.7%) were the
biological mothers of the child participants. The major-
ity of parents were either married (45.8%) or living with
a partner (29%). This was an ethnically diverse (55.2%
Hispanic/Latino, 21.9% Black), low-income sample with
the majority of households earning less than $45,000/
year (63.8%). Forty percent of parents had not graduated
high school. Parents scored an average of 28.4 ± 10.69
on the PSI-SF parent distress subscale, which categorized
20% as experiencing high levels of stress. The mean age
of the children was 3.15 years ± 1 year; 48.5% were
classified as overweight or obese.
Level of parenting stress was not associated with child
weight status (Table 2; OR = 1.01, 95% CI, 0.35- 2.91).
Parenting stress level was inversely associated with active
play on weekdays. Compared to the children of normally
stressed parents, children with parents experiencing high
stress levels were less likely to meet the preschooler
Table 1 Baseline parent and child characteristics among
participants in the parents and tots together intervention
(N = 110)
N (%)




















< $20, 000 34 (30.9%)
$20,000-$45,000 36 (32.8%)
$46,000-$99,999 6 (5.4%)
$100,000 or more 4 (3.6%)
Don’t know/Refused 30 (27.3%)
Parent education obtained
8th grade or less 22 (21.2%)
Some high school 19 (18.3%)
Graduated high school 18 (17.3%)
Some college or Technical
school
23 (22.1%)
Post graduate rraining or
degree
21 (20.2%)
Don’t know 1 (1.0%)
Parent stress level Mean stress level (SD) = 28.38
(10.691)
Normal stress 88 (80%)
High stress 22 (20%)





Table 1 Baseline parent and child characteristics among
participants in the parents and tots together intervention





Normal weight 52 (51.5%)
Overweight/Obese 49 (48.5%)
Child physical activity (Active Play)
Weekday
<1 hour/day 36 (33.0%)
≥ 1 hour/day 73 (67.0%)
Weekend day
<1 hour/day 28 (26.9%)
≥ 1 hour/day 76 (73.1%)
Child TV viewing Mean viewing Hrs. (SD) = 3.48
(1.040)
Weekday
≥ 2 hour/day 55 (51.9%)
<2 hour/day 51 (48.1%)
Weekend Day Mean viewing Hrs. (SD) = 3.45
(1.152)
≥ 2 hour/day 56 (52.8%)
<2 hour/day 50 (47.2%)
Parent limiting of TV viewing
Disagree 22 (20.0%)
Agree 88 (80.0%)
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guidelines on weekdays = 0.33, 95% CI, 0.12, 0.95).
Parenting stress was not associated with children meeting
physical activity guidelines on weekend days (OR for
meeting guidelines on weekends = 0.59, 95% CI, 0.92-
1.75). We did not find a significant association between
parenting stress and children’s television viewing on week-
days (OR for watching 2 or more hours per day on week-
days = 0.95, 95% CI, 0.33-2.31) or weekends (OR for
watching 2 or more hours per day on weekends =1.93,
95% CI, 0.66- 5.66). However, parenting stress was in-
versely associated with TV limiting by parents. Compared
to parents with normal levels of parenting stress, those ex-
periencing high levels of stress were less likely to set limits
on their child’s TV viewing (OR for not limiting the TV =
0.32, 95% CI, 0.11-0.93).
Discussion
Little is known about how the general home environment,
including parenting stress, may influence children’s weight
Table 2 OR estimates from logistic regression analyses of child obesity & obesity risk behaviours with parentingstress
Child overweight/Obese











N = 95 N = 103 N = 103 N = 103 N = 103 N = 103
Parenting stress level
Normal
1.0 1.0 1.0 1.0 1.0 1.0
High
Unadjusted 1.14 0.95 1.76 0.34 0.31 0.54
(0.41, 3.18) (0.37,2.45) (0.63,4.90) (0.12,0.96)* (0.12, 0.82)* (0.19, 1.58)
Adjusted1 1.01 0.87 1.93 0.32 0.33 0.59
(0.35- 2.91) (0.33,2.31) (0.66,5.66) (0.11, 0.93)* (0.12, 0.95)* (0.92, 1.75)
Values presented are ORs (95% CI).
1adjusted for marital status and parent education attainment.
*CI does not contain 1.
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was to fill this gap, exploring the association between
parenting stress, child BMI and behaviours that may
place preschoolers at risk for increased weight gain. To
our knowledge, this is the first study to examine the
association between parenting stress and child weight
with an ethnically diverse population.
In this cross-sectional study of 110 parent–child dyads,
parent stress levels were similar to those that have been
reported in previous studies using the parent distress sub-
scale [20,30,31]. We found that parenting stress was not
associated with measured child BMI, which is similar to
the study that explored parenting stress and child weight
status [13]. However, studies that have explored how gen-
eral life stress (versus parenting-specific stress) influences
child obesity risk have found a significant positive associ-
ation. For example, Koch et al. [13] and Parks et al. [14]
found that as a parent experienced more general stressors
(e.g., financial), his/her child had an increased risk of obes-
ity. These differing findings may be due to the use of dif-
ferent measures and definitions of stress among studies;
because individuals have varying triggers and thresholds
for stress, stress itself is difficult to define and measure
using participant report [31]. These differing results
may also suggest that general stressors have a stronger
influence on child weight status than stress specific to
parenting.
We found that the children of highly stressed parents
were less likely to meet the physical activity recommenda-
tions in comparison to children with normally stressed
parents. Participation in active play during the preschool
years is associated with decreased adiposity, and improved
measures of motor skill development, psychosocial health
and cardio metabolic health [32,33]. The majority of chil-
dren in this study met the NASPE guidelines of participat-
ing in 60 minutes of moderate to vigorous activity per day
(67% on weekdays, 73% on weekends) [23]. However,parenting stress was found to be associated with decreased
participation in active play. This association existed only
between parenting stress and weekday active play, suggest-
ing that there are differences in the home environment
between weekdays and the weekend. Parents may feel less
stressed and have more free time during weekends to en-
courage and participate in physical activity. Future inter-
ventions designed to increase child physical activity could
explore how addressing parenting stress, particularly on
weekdays, may impact child activity levels.
While parenting stress levels were not associated with
the amount of TV children were watching, parents who
were experiencing high levels of stress, were less likely
to set limits on the amount of time their children spent
in front of the TV than parents who had normal levels
of stress. Our findings are similar to those by Lampard
et al. who found that less parenting stress and fewer life
pressures were associated with greater screen time re-
striction among low-income families with preschoolers
[16]. Previous studies have also found that maternal de-
pression is associated with increased viewing times
among young children [34,35]. For parents to success-
fully monitor the amount of TV their children watch, it
may be important to pay attention to the well-being of
the parent and the role that the TV plays in managing
parenting stress. While the children of parents who did
not limit their child’s TV viewing did not spend any
more time watching TV, a lack of limits may prove to be
a problem as the child develops more independence. Ado-
lescents who are not limited in their TV viewing as young
children, may watch more TV than those who had specific
limits placed on viewing time [36].
When interpreting the results of this study, limitations
should be considered. First, as is common with second-
ary data analysis, the measurement of certain variables
was not optimal. Only one subscale of the PSI-SF was
used to measure parenting stress [37]. Using more than
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provided a more thorough understanding of how differ-
ent types of stress may influence obesity risk for pre-
schoolers. Second, although, where possible, we used
validated measures to assess our behavioral outcomes,
we used parental report rather than objective measures,
which may have introduced bias or random error. The
message used to recruit families to the intervention
study of learning tips on ‘raising happy, healthy pre-
schoolers’ could have primed parents to answer ques-
tions in a way that made their children seem healthier.
Third, based on the self-selection method of recruit-
ment, it is possible that there may be systematic
differences between those who choose to sign up for a
parenting program and those that do not choose to sign
up; parents who did sign up may have a heightened
interest in or concern about their child’s health. This
possible over-reporting of healthful behaviours caused
both by the use of parental report measures and the
self-selection bias of our recruitment methods may have
biased our results towards our null hypothesis that par-
enting stress is not associated with child obesity risk or
risk behaviours such as physical activity and TV viewing.
Fourth, the results may not be generalizable to socioeco-
nomically advantaged populations, as there are inherent
demographic differences between our participants and
the general U.S. population. While the inability to
generalize the findings may be a limitation, ethnically di-
verse, low-income families were purposefully recruited
as they bear a disproportionate burden of health related
issues [29] and would benefit most from the PTT pro-
gram. Fifth, the confidence intervals around our esti-
mates for TV viewing were quite wide, suggesting that,
due to our relatively small sample size, the null findings
in this study could be the result of a Type II error.
Finally, due to our cross-sectional study design, we are
unable to determine changes over time. Parenting stress
and parenting behaviours exhibited under stress may
affect children’s obesity risk differently as they age.
Future research should be conducted with a larger
sample of families not participating in a parenting pro-
gram; stress levels may be different in those who are un-
interested/unable to attend a 9-week program. Instead of
self-report, biological, objective measures (saliva swabs
or hair samples) should be used to quantify parental
stress levels. Objective measures of child stress should
also be taken to determine whether the child has experi-
enced endocrine changes and metabolic disturbances
that lead to weight gain. There is a need for longitudinal
analysis to understand how parenting stress may affect
obesity risk over time as well as the directionality of our
findings. Furthermore, longitudinal analyses would allow
us to understand how reduced parental TV limits affect
the time preschoolers spend watching TV as they age.Conclusions
In summary, while previous research suggests that gen-
eral stress is associated with childhood obesity risk, this
study suggests that stress specific to parenting may not
be an important focus in curbing the obesity epidemic.
However, our results do suggest that interventions may
need to address parental stress as an underlying factor
associated with unhealthful behaviours among young
children such as a lack of weekday active play and in-
creased sedentary behaviours. Findings can help inform
intervention messages and strategies to help parents of
young children to promote healthful behaviours among
their children.
Abbreviations
BMI: Body Mass Index; TV: Television; PSI-SF: Parenting Stress Index Short Form;
OR: Odds Ratio; CI: Confidence Interval; PTT: Parents and Tots Together;
WHO: World Health Organization; NASPE: National Association of Sport and
Physical Education; AAP: American Academy of Pediatrics; SD: Standard Deviation.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
This study was KW’s master’s thesis work. KW created the study design and
performed the statistical analysis under the supervision of JH. KW drafted
the manuscript along with JH. JH was the Principal Investigator in the
original Parents and Tots Together project, in which she led the conception
of the study design. JH was involved in the collection of the original data
used for the secondary analyses involved with the current study. JRS and GD
served on KW’s thesis advisory committee, participated in the design of the
study and edited the manuscript. GD supported the statistical analysis.
All authors read and approved the final manuscript.
Acknowledgements
This work was supported by American Heart Association, Scientist
Development Grant, National Affiliate (Haines; 09SDG2050153).
Author details
1Department of Family Relations and Applied Nutrition, University of Guelph,
50 Stone Road East, N1G 2 W1 Guelph, Ontario, Canada. 2Department of
Mathematics and Statistics, University of Guelph, 50 Stone Road East, N1G
2W1 Guelph, Ontario, Canada.
Received: 24 July 2014 Accepted: 26 September 2014
Published: 1 October 2014
References
1. Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM: Prevalence of high
body mass index in US children and adolescents, 2007–2008. JAMA 2010,
303(3):242–249.
2. Freedman DS, Mei Z, Srinivasan SR, Berenson GS, Dietz WH: Cardiovascular
risk factors and excess adiposity among overweight children and
adolescents: the Bogalusa Heart Study. J Pediatr 2007, 150(1):12–17.e2.
3. Gable S, Lutz S: Household, Parent and Child Contributors to Childhood
Obesity. Fam Relat 2000, 49(3):293–300.
4. Tataranni PA, Larson DE, Snitker S, Young JB, Flatt JP, Ravussin E: Effects of
glucocorticoids on energy metabolism and food intake in humans.
Am J Physiol 1996, 271(2 Pt 1):E317–E325.
5. La Fleur SE, Akana SF, Manalo SL, Dallman MF: Interaction between
corticosterone and insulin in obesity: regulation of lard intake and fat
stores. Endocrinology 2004, 145(5):2174–2185.
6. Rosmond R: Role of stress in the pathogenesis of the metabolic
syndrome. Psychoneuroendocrinology 2005, 30(1):1–10.
7. Abidin RR: Parenting Stress Index (PSI) manual (3rd ed.). Charlottesville, VA:
Pediatric Psychology Press; 1995.
Walton et al. BMC Pediatrics 2014, 14:244 Page 7 of 7
http://www.biomedcentral.com/1471-2431/14/2448. Everly GS Jr, Lating J: A personality- guided approach to the treatment of Post-
traumatic Stress Disorder. Washington DC: American Psychological
Association; 2002.
9. Whiteside-Mansell L, Ayoub C, McKelvey L, Faldowski RA, Hart A, Shears J:
Parenting Stress of Low Income Parents of Toddlers and Preschoolers:
Psychometric Properties of a Short Form of the Parenting Stress Index.
Parenting Sci Pract 2007, 7(1):27–56.
10. Gundersen C, Lohman BJ, Garasky S, Stewart S, Eisenmann J: Food security,
maternal stressors, and overweight among low-income US children:
Results from the National Health and Nutrition Examination Survey
(1999–2002). Pediatrics 2008, 122(3):529–540.
11. Dwyer J, Needham L, Randall Simpson J, Shaver Heeney E: Parents report
interpersonal and environmental barriers to supporting healthy eating
and physical activity among their preschoolers. Appl Physiol Nutr Metab
2008, 33:338–346.
12. Garasky S, Stewart SD, Gundersen C, Lohman BJ, Eisenmann JC: Family
stressors and child obesity. Soc Sci Res 2009, 38(4):755–766.
13. Koch FS, Sepa A, Ludvigsson J: Psychological stress and obesity. J Pediatr
2008, 153(6):839–844.
14. Parks EP, Kumanyika S, Moore RH, Stettler N, Wrotniak BH, Kaxak A:
Influence of Stress in Parents on Child Obesity and Related Behaviours.
Pediatrics 2012, 130:1196–1104.
15. Haskett ME, Ahern LS, Ward CS, Allaire JC: Factor Structure Validity of the
Parenting Stress Index- Short Form. J Clin Child Adolesc Psychol 2006,
35(2):302–312.
16. Lampard AM, Jurkowski JM, Davison KK: The Family Context of Low-
Income Parents Who Restrict Child Screen Time. Child Obes 2013,
9(5):386–392.
17. Lumeng JC, Rahnama S, Appugliese D, Kaciroti N, Bradley RH: Television
exposure and overweight risk in preschoolers. Arch Pediatr Adolesc Med
2006, 160(4):417–422.
18. Biddle SJH, Marshall SJ, Gorely PJ, Cameron N, Murdey I: Sedentary
behaviors, body fatness and physical activity in youth: a meta-analysis.
Med Sci Sports Exerc 2003, 35(5):S178.
19. Reitman D, Currier RO, Stickle TR: A Critical Evaluation of the Parenting
Stress Index- Short Form (PSI-SF) in a Head Start Population. J Clin Child
Adolesc Psychol 2002, 31(3):384–392.
20. McKelvey M, Whiteside-Mansell L, Faldowski RA, Shears J, Ayoub C, Hart A:
Validity of The Parenting Stress Index for Fathers of Toddlers. J Fam Stud
2009, 18:102–111.
21. Gibson RS: Principles of Nutritional Assessment. 2nd edition. New York:
Oxford University Press; 2005.
22. Arredondo EM, Elder JP, Ayala GX, Campbell N, Baquero B, Duerksen S: Is
parenting style related to children’s healthy Eating and physical activity
in Latino families? Health Educ Res 2006, 21(6):862–871.
23. National Association for Sport and Physical Education: Active Start: A
Statement of Physical Activity Guidelines for Children Birth to Five Years.
Reston, VA: National Association for Sport and Physical Education
Publications; 2002.
24. Baker PC, Keck CK, Mott FL, Quinlan SV: NLYS Child Handbook, revised edition.
Columbus, Ohio: A guide to the 1986–90 National Longitudinal Survey of
Youth Child Data; 1993.
25. American Academy of Pediatrics (AAP), Council on Communications and
Media: Media use by Children Younger than 2 years. Pediatrics 2011,
128(5):1040–1045.
26. Peng CY, So TSH, Stage FK, St John EP: The use and interpretation of
logistic regression in higher education journals: 1988–1999. Res High Educ
2002, 43(3):259–293.
27. U.S. Census Bureau: Educational Attainment. 2014. http://www.census.gov/hhes/
socdemo/education/.
28. Ebenegger V, Marques-Vidalz PM, Nydegger A, Laimbacher J, Niederer I,
Bu¨rgi F, Giusti V, Bodenmann P, Kriemler S, Puder JJ: Independent contribution
of parental migrant status and educational level to adiposity and eating
habits in preschool children. Eur J Clin Nutr 2011, 65(2):210–218.
29. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM:
Prevalence of overweight and obesity in the United States, 1999–2004.
JAMA 2006, 295(13):1549–1555.
30. Ornstein Davis N, Carter AS: Parenting Stress in Mothers and Fathers of
Toddlers with Autism Spectrum Disorders: Associations with Child
Characteristics. J Autism Dev Disord 2008, 38:1278–1291.31. Webster-Stratton C: Stress: A Potential Disruptor of Parent Perceptions
and Family Interactions. J Clin Child Psychol 1990, 19(4):302–312.
32. Colley RC, Garriguet D, Adamo KB, Carson V, Janssen I, Timmons BW,
Tremblay MS: Physical activity and sedentary behaviour during the early
years in Canada: a cross-sectional study. IJBNPA 2013, 10:54.
doi:10.1186/1479-5868-10-54.
33. Timmons BW, Leblanc AG, Carson V, Connor Gorber S, Dillman C, Janssen I,
Kho ME, Spence JC, Stearns JA, Tremblay MS: Systematic review of
physical activity and health in the early years (aged 0–4 years).
Appl Physiol Nutr Metab 2012, 37:773–792.
34. Conners NA, Tripathi SP, Clubb R, Bradely RH: Maternal Characteristics
Associated with Television viewing habits of Low Income Preschool
Children. J Child Fam Stud 2007, 16:415–425.
35. Burdette HL, Whitaker RC, Kahn RS, Harvey-Berino JH: Association of
maternal obesity and depressive symptoms with television-viewing time
in low-income preschool children. Arch Pediatr Adolesc Med 2003,
157:894–899.
36. Carlson SA, Fulton JE, Lee SM, Foley JE, Heitzler C, Huhman M: Influences of
Limit Setting and Participation in Phyiscal Activity on Youth Screen
Time. Pediatrics 2010, 126(1):89–96.
37. Abidin RR: Parenting Stress Index 4th Edition- Professional Manual. Lutz,
Florida: Par Inc; 2012.
doi:10.1186/1471-2431-14-244
Cite this article as: Walton et al.: Parenting stress: a cross-sectional
analysis of associations with childhood obesity, physical activity, and TV
viewing. BMC Pediatrics 2014 14:244.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
